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Soluble "t \ rosmast> was Isolatrrl from Hnrdm:.: Pas~£'\ mrlanoma and its ability to 
oxidizr tvro~Inr ur dopn to melanin was studied hy quantiiaii\'C analysis n! tyrosme 
consumption and dopa !ormation. and ll\ spN'trophotomrtn<· rrcordinf( of doparhromr 
formation . 
l 1sing the~c methods. soluble murine melanom.1 "t.Hosina~c" \llb ~hnwn to hr an at'li\e 
dopa oxidas<•. hut 11 had no ahilit~· to oxidize t:-.rosuw 111 the J>re'-l'I!Ce or absence of ei ther 
dopa or dih\Cirox,lumarate <·ofactor . In the s\'st<>m containing "t\ roslllll~r." tyrosinC'. and 
dopa. I' rosine> drc-rt-ased I he ratE' of dopa oxidatum. prt-sum.t hlY h\ com pellt ion lor the att i' e 
site on tht• enzym<' "Tyrosma~e .. d1d nnt show anv C'\ id<'IH'l' of tvro ... ine IIXIdation. usm~: ll 
mnge ol t) ro-.ine roncent ration-; and tyrosm<>: dopa ratios 
The resulh of this stud~ support the proposal that mammalian "tyrosinase" 1s a dopa 
ox ida'-<' and that hydrox\ lation oft~ rosin(• in mnmmalian rnelanogent.>sis Is mediated hy 
peroxidase. 
There is abundant e\'ldence that t~ rosinas<>. an 
aerobic. copper-dependent oxidase Ill plant;. and 
insects. can mediate th<' first t\\o steps in melnno-
genesis: hydroxylauon of tryosine (cre~o(a!;e acti\-
ity) and oxidation of dopa to dopa quinone (cate-
cholase acti\ity). Although Hloch [1] postulated 
that n specific dopa uxidn.,e !which could not 
oxidize t~rosineJ \\Hs tlw ke\ enz:-.me 111 mam 
mal ian melnnogenl'si.,. 1 he pre\'ailing h\'pothes1s 
holds that a ma m mai1<H1 oXIdHse. anala!{ous to 
plant and msect tno.,innse. carne,. out both the 
c resoJa.,<· and C'Hil·cholase st<•ps 111 mammalian 
melanogem•s~s ]2. 'l]. 
' mel' histochemical data !rom our laboratory 
]4- 7] have indicated that mammalian ''tyrosin-
ase" is a dopa oxidase which cannot oxidize 
t~ rosin<'. the biocht•mt<·al .,tud1cs r<>ported In this 
communicatum ''ere undenaken. 
\lA n HIAI.S "I) \IF I HODs 
Srwn·• ''i tht r·n:\ mr• Enz\ ml· was nh!a1ned !rom a 
hea' 1l~ melu111zed llard1ng J>u~'e' muuse melanoma I me 
mairllnin!'d in randnmh hred S\\IS' whitr m1re. Rr 
movl'd tumors wen• wHshvd with;, '>IU'rthP ~nlut1nn and 
s1nred a1 :m (' tnr luturP us(• 
Manuscript rl'l'<'l\t>d .Junt.> :!:1. 1!11:1: in rE'visecl form 
Apnl :W. l!J'i:l: (l('l'l'plcd J<1r publication Apnl :!:l. 19'i!l 
This work \\lis supported h\ l 'SJ>IIS (;rallls Tl A:\1 
!i:!:W and L\ lo:llil. nnd h\ lhP St \ 'in!'l'nt lln~pilal 
Resean·h Founrlai ion 
From tlu· I>PJlllrl nwnt" nl I>Prmatolol.'Y· Tults I nt 
vers11~ School ol \lecltc·l nl' and Ho,tun <'11\ Ho,pital 
Roston , ~1ossnl htbl'll '· t 1 hP Ueparl ml'nl nl Ot•r 
matolnJ,:It (;l' lll'IIC's \;('\\ En~-:land Cenlt•r llt~~p1tnl. Bm. 
tun. ~~~~~sn<· huset h. and , 1 hl' Depart mPms of Pal holngY. 
St . \'in<"enl Hn-pllal and l n1' l'Nl' ut \las'al·husrti~ 
St·hnnl nl :\l('dinrw. \\ urn~ll'r . .\1a,..,achu,l'lls 1 Hcpriut 
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Tuh' l'nivl'Tsll\ Srhnol oJ \l('(lit·i nP. l:lli Hamson :\\t> 
nue. Hu ... tun \1.to,s;Jl·hust•ll-. 0:!111 I 
J. f,o[atirm of thr t'll!\ mt•. J'his "a" carried out a! ,-,• 
Snluhlt• l'nt\ ml' \\Us i"ulatrd and pari inllv rmnhrd h,· 
<I rnnclihc;Itlnn ollht• mPthnrl~ nl Brcmn nne! \\'ard IX( and 
RurnPit PI al (!Jj. Tumors WE'Ighing IX l(m werE' hnmnge 
nizPd l 111m's In 1:10 ml of distilll•d \\tlll'r and th1s 
hnmof.!l'llHll' "a" l·rntnlul(!.'d nt :!j.OOO J1 for If> m1n The 
suprrnatnnt ""' mix!'cl slnwh with 1:1 ml nl snturai<'d 
ammonium sul la l<' 1111d 1:1:1 ml ol ('old lH't' tonc . The 
n•sult1ng "olut1m1 and prl.'l'lpi1RIE' \\NP t'!'nlnluged t11 
:!'i,t~llll! for I~• min unci thl· -.upl•rnatant lrom t hi" stt•p 
\\ilh llll:l.l'd \\llh l'nld iltl'tnnr tl I \·nluml'tnt• r<lllol ilnd 
allmH•d to s111nd lor 10 min at fJ C. Th<: mixturl' \~as 
H):lllll n•nlrilugl'<l Ill :!j,I~Hl!! lt>r li mill . lhP pPIJI'I,_ \\I.'TI' 
r!'su,p<'nded 1n abnut Ill ml t~l ll.o:l :-.1 -.>dlllln harhttal 
solution I pi! X.lil und di.t lizcd ngainst ·• l·hunl(l'' ul this 
solution 0\'l'rtUI(ht Thl' lollcmmg d;w the llhnluhle lr:w-
lton \HI' n·nu" l'd h,· l'l'lll rtllll(8tlnn a~ ahnn• and t ht• 
suluhh• I Tall inn \\11'> purtli£•d h~ J>~:AE n·llulm,l' l'hrnma· 
tn~:raph\, li'lllJ.: 1.1-1 ~:m nt OE,\E ct•llultN· Tht· wlumn 
"a' \\3sh<'d "ith ,ll1 ml nl !1.111 :\1 sorlium tll'l'lall' and l:i 
ml ol 11.0!-i \1 snd1um an·IUtl.' 1o remnq• "odium horhilal 
and otlll'r 1mpuntu·,: Ilw prP,rncP nl sodium harhit11l1n 
thE' lrarli111h wns dt'll'rmuwd 1 >~ pH paper. il" \\£•11 ;ls h~ 
the lht' nl :!II' ll'ad lll'l'tnte to form .1 \\httr prl'npillllt'. 
\\ h<'n frul'llnn~ \\l'Tl' lrl·(' nl harhital. 11 I \1 "odium 
acctatr tpH 1.:'\J was lN'rl as an eluent. !'his \'Iclded a 
narrn\\ r<Hl)!t' nl lra<"llnlls With high pmtrln t'llllll'nt ltls 
dt·ttorminNI h\ ahsnrption at 1HO nml ;lnd hi)o(h C>nnmc 
atll\11\' Thl''l' lrnl'11nns llt!r<' u~cd lor en/\ me th~a~ In 
nrd<'r tu l'lllmnalt• thl' pos,1hili1' nl an~ rPmtllning 
fraclton hnvmg actltm nn tyro<tne, O.!i M phospha1e hut . 
fer (pH j .:11 was usN! as un eluent. 
Entvm!' prt•parallwh wE'rE' suhJPl'!Pd 10th£> lll.'nZiciinP 
Tl'Ul'l Ifill lor Jll'TOXHIU'C lll'll\ II\', Usllll( a mudlltl'3ll<tn <tl 
I he ell' Holwr11S and c;r<hsn J!O i tet·hniqlll'. 
!I Enn m•· a,.,(l\ for ml'ialluli<'llit (lc/it 111 
.1. (/unnlllnlllt' dr·tt·rmll•nt~r~n of'' ru.,inr• mn.,ump-
tum and do{XI furmat;rm 
Ill Lead ,aft nt!'lhod. Th1s Wlh carn!'d nut 
ar!'nrdmg 10 thl• method nl HapN !Ill and 
J-:, ans and Rnp(·r It :1, t:l]. l'he renl·t 1un 
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mixtur!' t•nntatnl'(l :!.') 11mnll' of L-tyrrhine 
l:!.il lO ':\1 I, 1.:!.-, 11111<11e nl DL-dnpa t 1.:!6 
• ltl • 1\1 I :!;i:; I' mol(' ol sod tum ascorbate 
and II i ml nf ('n7vme. di,,o)\ I'd in 9 ml uf (iO 
n:\1 sndtum aretate-arNic Ul·id huller. pH 
tl.X . Pawllt>l t•xpl'riment» were carried nut 111 
whi<·h tall.· t\rositw wasomllted. th) L -t\'rn· 
o.;ine mn1·c·n1 mllon was c·han!!ed to tl.l!l . 
to 1 i\1 (t-1 asrorhnte was nmllll'<i. ldl l'n-
1\llll' 'nlution wa~ boill'd fur '10 111111 . 
Allc-r prnc·el'ding at :!.i (' for l hr. the 
reat·tion \~a-. -.toppPd h~ t hP addition of 0.:! 
ml of 10'• at·Nir nt·ld . Then 0.:! ml ot :!0', 
ll.'od on•tot(' was added to lorm lead salt~ of 
amino acicJ .... ThP lead salt of dop11 wa~ 
prt><· ipttatt•d al pi I H.') and dopa was ret'rl\' 
ered hv treotment wtlh hydrogen sulf'idl.'. 
Tyro,tnP was recm·pred from its lead salt in 
the supernatant simtlarh by treatment \\ttb 
h,·dm~:en sulfide 1\'wstne and dopa concen-
1 rill lOlls W<"rl' I ht•n measurecl spN·t ru · 
phntumet rkally . 
121 Alumma Rf'l rnmmaloRraph' and radliJa'-
'a'. Hadioartl\1.' !\'rosine and dopa were 
tsulated from the reaction mixture by alu-
1111110 l(el column chrumotnJ!raph' ll-1 J and 
were a-.saved wu h 11 Pat·kard Tn-Carh liqu1d 
"'1111tlla!lon <·otll1ter. The standard reac1inn 
mixture cnntatnt·d 0.0 lfl ml( (:!. 18 10 • :\I) 
of L·tnu»tnl' dissolved in O.tl!l ml nl 0.1 :\1 
phos11h:ttE' huller. pH 6.~. 0.:! ml ut L t) rn 
stnl' C11 It· 1..) (~11.000 cpm. JJtmfted on 
alum111.1 1(('1: tha... purift!•d labeled tyrosine 
preparation contained 1'', tu 2n, label!'d 
dnpnl : ll.IKl:i m~ !:! .. 1:1 I 0 ' M) of L -dopn 
rlt~snh-Pd in 0.01 ml of 0,;; ;\I ammomum 
IH'I:'late huller. pll G. I: I mg l!i.O.'J • 10 • Ml (lr sndtum n-.corhnt!': ancl 0.1 ml of enzyme 
Alter tnt·uhatwn at :n C for 10 mm. :!0 
mg nf m -phchphnnc arid and 0.05 mg (::!.:1 • 
1U '!\11 ot L dopa dts..~olved in 0.1 ml of the 
a hm (' hurter wer!' added 
ThP mtxttHP "as pa~sed 1 hrough a t·olumn 
l;i mm .i() mml cnntaantng 1.!< gm nl 
alum mum madl' suspendt>d in 0.:> :\.1 ammon-
IUm ,H·t•tal!' b.afler. pH 6.1 THn~ine ''as 
eluted wnh th" huller and dopa wa~ elut('d 
with ll.'i ' lll'l'llr and Eat·h fraction was I 
mlm •ulume. 0 I ml of ench t~rosine frartion 
"as dllutl'<l to 10 ml with ~cmtillator lluid. 
'' here:~s the entire l ml dopa fraction was 
dllutl'd to 10 ml with I hi~ lluid . Counts were 
t ht•n made on tht• dilu!l•d lraet inns. 
Tvrosuw nnd dopa fractions were moni 
to red ll\ thin layer chromatnl(raphy ll~ ]. 
Control l'xpenments tncluded: (al enz~·me 
snlutiun hmled fur :lO min : (h) O.l ml of a 10 
rng'< -.tuck solution nf mushroom tyrosine in 
place nf melannma dopa oxida~e ("tyrosin -
ase"! 
b . Speclmphutuntf'lrtt n •cordu1R of doparhmme 
formatwn Oop1ll'hrome formation was recnrded 
at -175 nm \\lth u Heckman DB-G record1ng 
spect rophorometer DL dopa or L-tyro~ine (with 
and without dopa [Ill J or dih,droxyfumaric acid 
!DH FJ 17. l6l cnh1C!nrl werP used a!> sub~tratPs . 
The reaction mixture in th!' ru,ette rnnlatned 
0 I ml nf thP Pnzyme m acetate butler; the 
remmmn~: constituents \\ere also di~soiHd in 
acNate hulh.•r. r:xpt-rimenl' were c·arned out at 
pH i :lor 6 .~ tread um time: L:> 60 mini w nh 1 he 
follcminJ: rt•oct inn mt:-.turcs 
(II Em\' me plu' 2.7:! Ill • :\! DL-dnpa in 1 1 
ml nl hulf'er 
(2) Same as .4'1 plu~ 10 M L-tyro,me (tHo 
-.me dopa mtw l ll . 
(:ll Snme as !1:!, hut \\llh DL-dopa ominrd. 
Ill Enznm· pht'-' l.o:l 10 • \I DL-dnpa in :!.9 
rnl nl hullt•r 
(;>) Sanw '" ~-! t>lu-. :! (l9 1ll 1 :\.1 L-ty ro~inP 
It\ n>-.tne: dopa rat 10 :W. II 
(6) Enzyme plus :t:l 10 • M L-dopo in l.l ml 
of huller. 
(71 SamP as 116 plu!:> 3.3 • 10 • M L-tyrosine 
(ty rnsint• · dopa ratio 1 : 1). 
IX) llli nncl •• r!'pPatPd with 1/:!0th the c·onc·en-
tralion of dopA (t~·rosi ne : dopa ratto :!0.11. 
(9) Same as 112. but with 2.4 10 ' M dihvdroxv-
fumunc acid substtluted for DL-dopa· 
l'ontml-. mdurl!'d: lal hntltnJ! enz\1111' lor :10 
m111 hl'fore ossa\. thl substitution nf L-dop.t as 
<·ofnt·tur: tt·l addn ion of 0.02:; ml (I( heel hwr 
catalasp to reaction mixture #I. I Becau~e of the 
hat·k~:rouncl ah~nrpunn ol catalo,.,e. 0.0:!.') ml nl 
c·;Hnla"e 111 huller wa' w;ed in a blank ('11\l'lii' . J 
4 Suun ,., of recu:ent.-
ll 'I\ ro-.me. dopa. dih\'rlr,•x\'lumaric aCt d. and ,u. 
chum n~t·orhaw ••ere obtained from :-\utnttonal 
Rinrhemtcal Co .. Clc' eland. Ohtn. 
h I. l\'rostne C" ll L I and Scintillator 11utcl 
IAqualluorl were oluamed lrum :-lew En~land 
:'l.udNtr ('urp. Boston. 1\lass. 
c Mu~hrourn tyrosinu~e (grade 1111 and heel li\Pr 
I'!HAII"l' ( N('- lOili were obtained from S1j.!mA 
Chemtcnl C'n .. St. Louts. l\ ln. 
RESt LfS 
EnZ\ me preparation~ assayed showed no peroxi-
dase artivtt~ (benzidine reaction). 
a. Quantitallt e dc•tcrminatwn of tyro.~me con-
sumptum and dopa formatiOn 
(I) Lead .~aft method. ln experiments measur-
mg dopa format ion in the presence of a::.cor-
hat e. there wa ... 1..1 percent net gain m dopa 
recm:pry at the Pnd of the reaction penod 
and 10 percent tyrosine consumption. using 
e1 t her active or 1->0iled mammaltan dopa 
oxadn. e ("tvro~>ina ... e"). The hvdroxvlation 
of tyrosine .under the:..e condition:.. '~as en-
t trely nonenzymatic . Since tyrosine con-
sumption and dopa formation were not 
observed when ascorbate was omitted, non-
enzy matic dopa formation was probably 
the result of the ascorbate-dependent 
mechanism described by Bezssonoff and 
Leroux [17JandbyUdenfriedetal [18). 
(2) Alumtna pel chrumatowaph_, and radwa.~­
·'a-'. The results of the~e experiments paral-
leled those using the lead salt method. 
Active mammalian dopa oxidase ("tyrosin-
ase") showed no significant labeled tyro-
sine ('Onsumption or net labeled dopa yield 
(Fig. I). Labeled dopa assayed represented 
impurity in the labeled tyro;.ine sample and 
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FRACTIONS 
F'IG. I. Radiolabcled tvmsine lsPgmenl Al and radio. 
labeled dopa (segmenJ Bl from alumina gel columns 
usinj! reaction 1111-xtures comaining labeled tnosine. 
unlahPicd dopa, a~corbate and active or boiled melanr•ma 
dopa oxidase ("tnosinase'') . Tyrosine trartion,., were 10 
times as dilute as thE' dopa lmetions. 
the product of nonenzymati(· hydroxylation 
of tyrosine (see above). Mushroom tyrosin-
ase, on the other hand. showed si~,rnificant 
enzymatic ronsumpt ion of labeled tyrosine 
and net labeled dopa yield (Fig. 21. 
b. Spectrophotometric recording of dopachrome 
formation (Fi!(. :Jl. This assay sy~tem provided 
further evidence that mammalian dopa oxidase 
("' tymsinase") cannot hydroxyl~1 t e tyrosine. In 
experiments using dopa alone as substrate, 
there was rapid. enzymatic dopachrome forma -
tion . When tyrosine in concentrations of 10 3 M 
or abo,·e was pre~ent w.ith dopa. Jess dopa-
chrome formed than with corresponding con-
centrations of dopa alone. This relationship was 
maintained with both 20:1 and 4:1 tyrosine : 
dopa ratios . When tyrosine in concentrations of 
w-. was present with dopa, the resulting dopa-
chrome cun:es were the same as those ob-
served with corresponding concentrations of 
dopa alone. This relationship was maintained 
with 20: 1 and 1 : 1 tyrosine : dopa ratios. No 
dopachrome formation was observed when tyro-
s ine was used alone or when dihydroxyfumaric 
acid (DHFl was used as cofactor. When L-dopa 
was substituted for DL-dopa. the result was 
essentially the same. Lowering the pH to 6. re-
sulted in a slight fall in the rate of dopa oxida-
tion. Boiling for 30 minutes completely sup-
pressed conversion of dopa to dopachrome by 
mammalian dopa oxidase ("tyrosinase''); the 
presence of catalase. on the other hand, had no 
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FRACTIONS 
FIG. 2. RadinlahPied tyrosmt:> hl•gment A) and dopa 
(segment I:H when mushnx1m twos1nase was suhst nuted 
for melanoma dOJ>a oxidn,.,e (''t\ rosinase"'l in the reaction 













TIW( l 9ilft101tt ) 
FIG . ;1, Furmat1nn of' dopacbrome hv the action of 
melanoma dopa oxidasE' i'"tyro>.inase" ) on (Al DL·dopa 
alom>, t Bl Dl. dopa plus L-t.vro~inP in I: I molar raJ in, 
and((') L-t~·ro;;ine alone. 
ph ate buffer (pH 7 .3) as an eluent failed to yield 
any residual fraction showing ability to oxidize 
tyrosine to dopachrome. 
DISClSSION 
The results of these experiments indicate thal 
sol uble murine melanoma "tyrosinase," as pre-
pared by a standard met hod. is a dopa oxidase 
with no ability to oxidize tyrosi ne, with or without 
dopa or dihydroxyfumarate colactor. These find-
ings are in accordance with our histochemical data 
[4 7] and with electrophoretic studies (15 j of crude 
supernatant from melanoma homogena tes. 
Studies [19) have sho\\n that plant tyrosinase 
requires a catechu! to eliminate the lag in the 
oxidation of tyrosine. The inability of our prepara-
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twn of mammalian •tyro,.cinase·· to o:~otdize tyrosine 
could not hH\ e been due to the use of a react ton 
time too short lor .1n anticipated indu(·tion penod 
in I his step. Arcorcling to the data of Lerner et al 
[21. l he use of a :!0: I rat in ol tvrosine to dopa 
should result 111 an induction p<'riod of onh ahout 
lO mm in the uxtdation ol t\rosine b~ partiall) 
purified melanoma "tyrn-.ina,.l·· · and the use ot a 
higher ratio ol dopa to tyrosine ,.,hnuld shorten this 
tnduct ion period P\ en more. Pomerantz. [~0 I has 
~:>uggested thnt high com·f!ntratwns ol tyrosine can 
inhihtt the oxidation of dopa hy mammalian "tyro-
sinase."' Our expenments h~n-e confirmed this. 
Howewr. the possthility that this mhibitory effetl 
could hO\'e obscured possible utilizalton of tyrosme 
hv mlllnmalian "t\ ro,.,inase" was exduded b~ our 
series ot experimt•nts using H low concent rnt ion of 
tvrosine and varv111g rat ws of tyrosine to dopa. It i~ 
likely that tnosnw inhthits oxidation of dopa by 
mammalian ··tyro,..tnase ·by binding to the actt\e 
site without being utilized [:!LJ. 
.Jollc\ et al [:!:!I ha\l' dl•monst rated pol\ mem· 
forms ol mushroom t~·ru ... ina"e w1th ~·ar~ 1ng ratios 
ot cre-.,olase to catechol11~e a eli\ llies r but none\\ it h 
absent rr<'solase arttYity I using l{el lilt ration tl'rh -
ntques. Our preparation was not resolved into 
polymenr forms and would he t•:~opet·ted to contam 
all such \Hriants; therE•Inn•, our inability to demon-
st rate oxidation oft\ rosine by mammalian "tyrosm 
ase ·• could not lw relat rd to possibl<' selection ol 
absent rresolase polvmrr,.. , Thi" pnssihilit \'and the 
po!\stbility that our "lyrosimhl'" preparution lost 
cresolase acti\ itv bet·ause ot prepnratory terh-
nique" in thl• punltcauon process are furl her ex 
eluded b) our histochemical data 14 71 confirming 
the inahtlll\ of mammalinn "tno,.,inase .. to tt-.;e 
tyrosine. and bv t>lect rophoret ic data* showing 
that "tyrostmtse lll nude preparations and in t h(' 
partialh punried preparation used lor thts stud) 
had the same Rr ,·alues. The same dopa oxidase 
("tyrnsmasP !-dependent band" were observed in 
crude and part i;l)h· punfted melanoma prepara-
tions. pro\'lcling C\idenn• against the po,..sibility 
that a "tyro,oinasl··· isot•nzyne with cresola"e artiv -
it\ was Jo,.t in puriltt•atton. 
lll\estigations in nur laboratory 14- 1. 2:~ J have 
shown that marnrnaliun pcro\tdase" can oxidize 
tyrosine. as ~\ell as dopa. to melanin. and other 
studie-., I];)~) havl• ,.h<J\\11 mtense peroxidase acti\-
it\' tn cruclt• melanoma hnmogennres and have 
suggested that oxtdatwn ol tyrosine 111 these prepa -
rnt ions ts att rtbut.lble to peroxtdase§. Peroxidase 
in crude melanoma pn•r>arations was resoh eel inr o 
chsttn!·t bonds b\ nrn lnmirle gel t•ll•ctrophore1>i,., 
ps. H 
Predous ~tuciie .. su~gl'~ting that mammalian 
"tyro>-ina,..e" l'an o:~.icliz<' tyrn,.ine did not indude 
coni rob. lor pt•roxida-..e. A re<"E.'nt stud~- b,· Hurnet t 
* Pa11·l H. F:dt•btt•ln 1., Ok n \1 ( ari:d 1 '\ Elerlrn 
phurt:>l ic and '(ll't 1 mph•Hnnwl nt '' tdtt·- of prrm.uf.1-c 
at'll\ ltv 111 nudt• nwt.tnnma homn)!t·nalt'' tht• rnlt• ot 
j>('rttXIrl:l>-P 111 lnllutllllf': mt>lanogtont.>•l- !In preparatinnl 
[2-IJ, describing a htghl) purilied ·•tyrosmase·· 
preparation. did not include controls for pero:~.i­
dase or data corH·erning the ability ot this prepara-
tion to oxidize tyro,.ine. Amnher important source 
of potential rrror in past ,tudies was the use nf 
thiol inhibitors in the int·uhatwn medium It has 
heen a,..sumed th.tt thiols (e.g .. sodtum dtethddt-
thiocarhamatt· (DDC]l can be used in the incuba-
tion mNiium as ,.elertl\e •·t~ rosmasp" tnhibllnrs 
becaust• ott ht>ir copper t'helatmg acllon. However. 
studtes 1n our laboratory [4 6. Ill. as well as 
stud tes by Randall [251. have shown that thiol 
compounds used in this way will inhibit peroxidase 
activitv .• unspec-ific inhibitory effects of thiols 
include antioxidant effect [2ii j. substrate rompeti-
t ion (2!1 ]. and the effect of complexmg with 
melanoj!ens I~H :!.~ 1- For sl'lec t i\·e mhihit wn of 
c-opper-dependent oxtdases, thiols must be re -
mo\ed heforl' exposure of enzyme to sub-.tratl' . 
Some previous studtcs I I failed w exclude 
enz) mat tc oxtdation of dopa cofactor in a!-.says of 
mamn1<1ltan "tno>-inase' atll\'lty. and others [291 
ignored the dopa colactor reqUirement Lerner et 11l 
[21 recommended lor demons! rallnl{ cre,olase lH'-
ti' it~ nl mammalian "t) rosinase ... H tstochemkal 
studie,. ot mammalian "tyrostnase" atu,·ity j:\0, 
;IIJ ha\C' employPCI prolonged incubation time~. 
"hich '' ould IIH'r<•ase chance,., ot e rror due to rltrec-t 
autonxidatinn ol t~ rosinE.' and indirect oxidation of 
t~ rosmt• b) products of enzymatic dopa nxtdntton 
as dt>s<·nbed h) Kertesz and Zito (:l~ J. 
Our studies suggest that mammalian melano-
genests is hasl•d un the rombined action of peroxi-
dase and <~<•robil' dopa nxida~e {"t~rosinase"l: (a) 
Pero:~otclasc ts present in normal and neoplust ic 
melannl'yte ... thl Peroxida~e can oxidize 1\ rosine 
ta,., well as clnpalto melanin. (c) ··Tyrosinase" ran 
o:~otdtzl' dopa. hut nott:-rosine to melanin. tell Dopa 
oxtdast t 'l\rnsinase"J 111 melanoma cell,., appears 
to he dependent on peroxida:::e to h,·drox\ late 
t\·rn,.,llw to dopa [71. 
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